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Attached please f ind the f o l l o w i n g material EPA will be discussing at the December 9,
1999 working group meeting:

1. Background Informat ion
• EPA Directive "Role of the Baseline Risk Assessment in S u p e r f u n d Remedy

Select ion Decisions"
• VB/I-70 Si t e Risk Management Objec t ive s
• VB/I-70 Site Conceptual Model
• List of exposure pathways which will be quanti f ied in the O f f - F a c i l i t y S o i l s

Baseline Risk Assessment
2. Data Collection and Evaluation
• Summary of preliminary unvalidated results of Phase in Soil Investigation
• Phase m study objectives
• Phase m soil sampling design
• The three-tiered test for evaluation of soil sampling data at VB/I-70

Printed on Recycled Paper



3. Exposure Assessment
*• Definit ions of the Reasonable Maximum Exposure and Average Exposure

• Exposure parameters for the soil ingestion pathway and the dust ingestion pathway
• Exposure parameters for the vegetable ingestion pathway
EPA's objective for the December 9, 1999 meeting is to provide the working group with

an understanding of the four part structure of the baseline risk assessment through a discussion of
these materials. Please come to the meeting with your questions and comments. We'd like to
hear them before we begin d r a f t i n g the risk assessment document. If you have questions before
the meeting, please contact me at (303) 312-6579.
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SUBJECT: Role o f the Basel ine Risk Asse s sment in S u p e r f u n dRemedy S e l e c t i o n Decis ions -
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T O : Direc tors , W a s t e Management Divis ionRegions I , I V , V , V I I , viiiDirector, Emergency and Remedial Response Divi s ionRegion IIDirec tor s , H a z a r d o u s W a s t e Management Divi s ionRegions I I I , V I , I XDirector, H a z a r d o u s W a s t e Divi s i on,Region X
Purpose

The purpose of this memorandum is to c l a r i f y the role of thebase l ine risk assessment in d e v e l o p i n g S u p e r f u n d remedialal t ernat ive s and s u p p o r t i n g risk management de c i s i ons .
S p e c i f i c a l l y , the f o l l o w i n g po in t s are made in the memorandum:
o Where the cumulative carcinogenic site risk to an ind iv idua lbased on reasonable maximum exposure for both current andfuture land use is less than 10*4, and the non-carcinogenic. hazard quotient is less than 1, action g e n e r a l l y is notwarranted unless there are adverse environmental impacts .However, if M C L s or non-zero MCLGs are e x c e eded , actiongenera l ly is warranted.
o Other c h e m i c a l - s p e c i f i c ARAR.3 may also be used to d e t erminewhether a site warrants remediation.
o A risk manager may also d e c id e that a b a s e l i n e risk l eve lless than 10"4 is unacc ep tab l e due to s i te s p e c i f i c reasonsand that remedial action is warranted.
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o c o m p l i a n c e w i t h a c h e m i c a l - s p e c i f i c ARAR g e n e r a l l y v i l l = ec o n s i d e r e d p r o t e c t i v e even i f i t i s o u t s i d e the r i sk rar.ce( u n l e s s t h er e are e x t e n u a t i n g c i r c u m s t a n c e s such as e x o c s u r st o m u l t i p l e c o n t a m i n a n t s o r p a t h w a y s o f e x p o s u r e ) .
o The u p p e r boundary cf the ri sk range is net a d i s c r e t e li.-.eat 1 x 10' f c , a l t h o u g h I?A g e n e r a l l y uses 1 x 10"* in m a k i n grisk management d e c i s i on s . A s p e c i f i c risk e s t i m a t e around10"* may be c on s id e r ed a c c e p t a b l e if j u s t i f i e d based ens i t e - s p e c i f i c c o n d i t i o n s .
o The ROD shou ld c l e a r l y j u s t i f y the use of any non- s tandardexposure f a c t o r s and the need for remedial ac t ion i fbase l ine risks are w i th in the g e n e r a l l y a c c e p t a b l e riskrange. T h e R O D s h o u l d ' a l s o i n c l u d e a t a b l e l i s t i n g t h ef i n a l r e m e d i a t i o n g o a l s a n d t h e c o r r e s p o n d i n g r i sk l eve l f = reach chemical of concern.
Background

T h e 1990 N a t i o n a l C o n t i n g e n c y P l a n ( N C P ) ( 5 5 F e d . Reg. 8 6 6 5 -8865 ( M a r . 8 , 1 9 9 0 ) ) c a l l s f o r a s i t e - s p e c i f i c b a s e l i n e riskassessment to b e - c o n d u c t e d , as a p p r o p r i a t e , as part of theremedial i n v e s t i g a t i o n ( S e c t i o n 3 0 0 . 4 3 0 ( d ) ( 1 ) ) . S p e c i f i c a l l y ,the NCP s tate s that the ba s e l ine risk assessment should"characterize the current and p o t e n t i a l threat s to human h e a l t hand the environment that may be posed by contaminant s m i g r a t i n gto ground water or s u r f a c e water, r e l ea s ing to air, l ea ch ingthrough s o i l , remaining in the s o i l , and b i o a c c u m u l a t i n g in thef o o d chain" ( S e c t i o n 3 0 0 . 4 3 0 ( d ) ( - 4 ) ) . T h e pr imary p u r p o s e o f t h eba s e l ine risk assessment is to p r o v i d e risk manager s wi th anu n d e r s t a n d i n g of the actual and p o t e n t i a l ri sks to human h e a l t hand the environment po sed by the s i t e and any u n c e r t a i n t i e sa s soc ia t ed wi th the a s s e s sment. T h i s i n f o r m a t i o n nay be u s e f u lin d e t e r m i n i n g whether a current or p o t e n t i a l threat to humanh e a l t h or the environment ex i s t s that warrants r emedia l act ion.
T h e ."Risk Assessment Guidanc e f o r S u p e r f u n d : volume I ,Human H e a l t h Evaluat ion Manual - Part A " ( H H E M ) ( E P A / 5 4 0 / 1 -8 9 / 0 0 2 ) prov id e s guidance on how to conduct the human h e a l t hp o r t i o n o f t h e ba s e l ine risk a s s e s sment . V o l u m e I I o f t h e "RiskAsse s smen t G u i d a n c e f o r S u p e r f u n d " t h e "Environmenta l E v a l u a t i o nManual" ( E P A / 5 4 0 / 1 - 8 9 / 0 0 1 ) * a n d t h e c o m p a n i o n m a n u a l , " E c o l o g i c a lAsse s smen t o f H a z a r d o u s W a s t e S i t e s : A . F i e l d a n d L a b o r a t s r yReference" ( E P A / 6 0 0 / 3 - 8 9 / 0 1 3 ) p r o v i d e guidance o n c o n d u c t i n g t h eenvironmental p o r t i o n o f the b a s e l i n e risk a s s e s sment . Otherper t inent guidance i n c l u d e s t h e "Guidanc e f o r C o n d u c t i n g R e m e d i a lI n v e s t i g a t i o n s a n d F e a s i b i l i t y S t u d i e s U n d e r C E R C L A " ( R I / F Sguidance , E P A / 5 4 0 / G - 8 9 / 0 0 4 ) , which de s cr ib e s h o w t h e b a s e l i n erisk assessment f i t s into t h e overal l R I / F S proc e s s . " G u i d a n c eon P r e p a r i n g S u p e r f u n d D e c i s i o n Documents" (ROD g u i d a n c e )



f( E P A / 6 2 4 / 1 - 3 7 / 0 0 1 ) p r o v i d e s i n f o r m a t i o n o n h o w t o d o c u m e n t t h er e s u l t s o f the b a s e l i n e ri sk a s s e s smen t in the ROD.
O b j e c t i v e

T h e o b j e c t i v e o f t h i s memorandum i s t o p r o v i d e f u r t h e rguidance on how to use the b a s e l i n e risk a s s e s s m e n t to r.ake r i s kmanagement d e c i s i o n s such as d e t e r m i n i n g whether r e m e d i a l ac t i cr .under CERCLA S e c t i o n s 104 or 106 is neces sary. T h i s r.enorandur.a l s o c l a r i f i e s the use of the b a s e l i n e risk a s s e s sment ins e l e c t i n g a p p r o p r i a t e remedie s under C E R C L A S e c t i o n 121, p r o m o t e scons i s t ency in p r e p a r i n g s i t e - s p e c i f i c risk a s s e s s m e n t s , andh e l p s ensure that a p p r o p r i a t e do cumen ta t i on f r o m th e b a s e l i n erisk assessment is in c luded in S u p e r f u n d remedy s e l e c t i o ndocuments.
I m p l e m e n t a t i o n
R I S K S W A R R A N T I N G R E M E D I A L A C T I O N

Whenever there is a r e l ea s e or sub s tan t ia l threat of r e l ea s eof a hazardous substance into the environment (or a r e l ea s e orthreat of release into the environment of a p o l l u t a n t orcontaminant "which may present an imminent and s u b s t a n t i a l dancert o p u b l i c h e a l t h o r w e l f a r e " ) , S e c t i o n 1 0 4 ( a ) ( 1 ) o f C E R C L Ap r o v i d e s EPA with the authori ty to take any re sponse actionconsistent with the N a t i o n a l Cont ingency P l a n i t deems neces saryto protec t p u b l i c h e a l t h or w e l f a r e or the environment. S e c t i o n106 of CERCLA grants EPA the a u t h o r i t y to require p o t e n t i a l l yr e s p o n s i b l e p a r t i e s (or o t h e r s ) to p e r f o r m removal or remedia lactions "when the Pre s id en t de t ermine s that there may be animminent and sub s tan t ia l endangerment to the p u b l i c h e a l t h orw e l f a r e , or>.he environment because of an actual or thr ea t enedrelease c f a hazardous substance f r o m a f a c i l i t y . "
As a general p o l i c y and in order to o p e r a t e a u n i f i e dS u p e r f u n d program, EPA g e n e r a l l y uses the r e s u l t s o f the b a s e l i n erisk assessment to e s t a b l i s h the basis for tak ing a r emedia laction using either S e c t i o n 104 or 106 au thor i ty . EPA may usethe results of the base l ine risk as s e s sment s to d e t e rmine whe thera .re l ea s e or threatened re lease po s e s an u n a c c e p t a b l e ri sk t o .^human hea l th or the environment that warrants r emed ia l ac t ion ar.cito determine if a s i t e p r e s e n t s an imminent and s u b s t a n t i a lendangerment. T h e risk as se s sment m e t h o d o l o g y f o r a l l ^itesshould be the same r e g a r d l e s s of whether- the RI/FS or remedialde s ign and remedial action is p e r f o r m e d by EPA or p o t e n t i a l l yr e s p o n s i b l e par t i e s .
G e n e r a l l y , where the ba s e l ine risk as se s sment i n d i c a t e s t h a ta cumulative s i t e risk to an ind iv idua l using r e a s o n a b l e maxinu-.exposure a s sumpt i on s for e i ther current or f u t u r e land useexceeds the 10"* l i f e t i m e excess cancer risk end of the risk



r a n g e , ac t ion under CERCLA is g e n e r a l l y warran t ed a t th e s i t s .F o r s i t e s where t h e c u m u l a t i v e " s i t e r i s k t o a n i n d i v i d u a l ba s edon r e a s o n a b l e maximum e x p o s u r e f o r b o t h current and f u t u r e l a n duse is l e s s than 10"", ac t i on g e n e r a l l y is not w a r r a n t e d , but r.ayb e warranted i f a chemical s p e c i f i c s t a n d a r d that d e f i n e sa c c e p t a b l e risk is v i o l a t e d or un l e s s there are n o n c a r c i n o g e n i ce f f e c t s or an adverse environmental impac t that warrant s a c t i o n .A risk manager may a l s o d e c i d e that a lower l eve l of r i s k tohuman h e a l t h is u n a c c e p t a b l e and that r emed ia l a c t i o n iswarranted where, for e x a m p l e , there are u n c e r t a i n t i e s in the ris>:assessment r e su l t s . Records o f D e c i s i o n f o r r e m e d i a l a c t i o n staken at s i t e s p o s i n g risks w i th in the 10" to 10" risk rangemust e x p l a i n why remedial ac t ion is warranted.
fiT h e cumulat ive s i t e b a s e l i n e risk s h o u l d i n c l u d e a l l m e d i athat the r ea sonabl e maximum e x p o s u r e scenario i n d i c a t e s area p p r o p r i a t e to combine and shou ld not assume that i n s t i t u t i o n a lcontrol s or f e n c e s w i l l account for risk r educ t i on . Fornoncarcinogenic e f f e c t s o f t o x i c a n t s , u n a c c e p t a b l e risk occurswhen exposures exceed l e v e l s which represent c oncen tra t i on s towhich the human p o p u l a t i o n , i n c l u d i n g s en s i t iv e s u b g r o u p s , may beexposed without adverse e f f e c t dur ing a l i f e t i m e or par t o f al i f e t i m e , as a p p r o p r i a t e to a d d r e s s t e r a t o g e n i c and d e v e l o p m e n t a le f f e c t s .

Chemical s p e c i f i c s t andard s that d e f i n e a c c e p t a b l e riskl e v e l s ( e . g . , non-zero M C L G s , MCLs) al so may be used to detersir.ewhether an exposure is a s so c ia t ed wi th an u n a c c e p t a b l e risk tohuman h e a l t h or the environment and whether r e m e d i a l - a c t i o n under-S e c t i o n 104 or 106 is warranted. For ground water a c t i o n s , MCLsand non-zero MCLGs w i l l g e n e r a l l y be used to gauge whe th erremedial ac t ion is warranted.
EPA uses the general 10"4 to 10"6 risk range as a " targetrange" wi th in which the A g e n c y s tr ives to manage risks as part c ra S u p e r f u n d c l e a n u p . Once a d e c i s i o n has been made to take anact ion, the Agency has e xpr e s s ed a p r e f e r e n c e for c l e a n u p sa ch i ev ing- th e more p r o t e c t i v e end o f t h e range ( i . e . , 10" ) ,a l t h o u g h waste management s t r a t e g i e s a ch i ev ing r e d u c t i o n s in s i t srisks anywhere within the risk range may be deemed a c c e p t a b l e bythe EPA risk manager. F u r t h e r m o r e , the u p p e r boundary of the . ~risk rang* is not a d i s cr e t e l ine at 1 x 10" , a l t h o u g h EPAg e n e r a l l y uses 1 x 10"4 in making risk management d e c i s i o n s . As p e c i f i c risk e s t imate around 10"4 may be c on s id er ed a c c e p t a b l ei f j u s t i f i e d based on s i t e - s p e c i f i c c o n d i t i o n s , i n c l u d i n g anyremaining uncer ta in t i e s on the nature and ex t ent of c o n t a m i n a t i c :and a s soc ia t ed risks. T h e r e f o r e , in c er ta in cases EPA maycons ider risk e s t ima t e s , s l i g h t l y grea t er than 1 x 10"" to beprote c t ive .
When an ARAR for a s p e c i f i c chemical (or in some cases agroup o f c h e m i c a l s ) d e f i n e s a n a c c e p t a b l e l e v e l o f e x p o s u r e ,



c o m p l i a n c e w i t h t h e ARAR w i l l g e n e r a l l y b e c o n s i d e r e d p r o t e c t i v eeven if it is o u t s i d e the risk range ( u n l e s s there aree x t e n u a t i n g c ircumstance s such as e xpo sure to m u l t i p l econtaminant s or p a t h w a y s o f e x p o s u r e ) . C o n v e r s e l y , in c e r ta ins i t u a t i o n s EPA may d e t e r m i n e that risks l e s s than1 x 10"" are not s u f f i c i e n t l y p r o t e c t i v e and warrant r e m e d i a lact ion.
Where current c o n d i t i o n s have not r e s u l t e d in a r e l ea s ep o s i n g risks that warrant ac t ion but there is a s i g n i f i c a n tp o s s i b i l i t y that a re l ea se w i l l occur that is l i k e l y to r e su l t inan u n a c c e p t a b l e ri sk, remedial action may a l s o be taken. Thes i g n i f i c a n c e of the. p o t e n t i a l f u t u r e re lease may be eva lua t ed inpart based on t h e quant i t i e s ' ' o f material a t t h e s i t e and th eenvironmental s e t t ing .

R I S K S C O N S I D E R E D I N R I S K M A N A G E M E N T D E C I S I O N
As noted above, both current and r ea sonab ly l i k e l y f u t u r erisks need to be considered in order to d emons t ra t e that a s i t edoes not present an u n a c c e p t a b l e risk to human h e a l t h and theenvironment. An adequate c on s id era t i on of f u t u r e risk maynece s s i ta t e the assessment of risks assuming a land use d i f f e r e n t ,f r o m that which currently ex i s t s at the s i t e , the p o t e n t i a l landuse associated with the highes t level of expo sure and risk thatcan reasonably be expec t ed to occur should be a d d r e s s e d in thebase l ine risk assessment. F u r t h e r , this land use and theseexposure a s sumpt ions should be used in d e v e l o p i n g r e m e d i a t i o ngoa l s .
T h e pr eamb l e t o t h e N C P s t a t e s that E F A w i l l c on s id er f u t u r eland use as r e s i d e n t i a l in many cases. In g e n e r a l , r e s i d e n t i a lareas should be assumed to remain r e s i d e n t i a l ; and u n d e v e l o p e dareas can be assumed to be r e s i d e n t i a l in the f u t u r e unle s s s i t e sare in areas where r e s id en t ia l land use is u n r e a s o n a b l e , o f t e nthe exposure scenarios based on p o t e n t i a l f u t u r e r e s i d e n t i a l l a n duse prov id e the greate s t risk e s t imat e s ( e . g . , r ea s onab l e maxir.ur.exposure scenario) and.are impor tant c o n s i d e r a t i o n s in d e c i d i n gwhether to take action (55 F e d . Reg. at 8 7 1 0 ) .
However, the NCP also s ta t e s that "the a s s u m p t i o n o f f u t u r ere s ident ia l land use may not be j u s t i f i a b l e if the p r o b a b i l i t y 'that the s i te w i l l s u p p o r t r e s i d e n t i a l use in the f u t u r e iss m a l l . " S i t e s that are surrounded by o p e r a t i n g i n d u s t r i a lf a c i l i t i e s can be assumed to remain as i n d u s t r i a l areas un l e s sthere is an i n d i c a t i o n that th i s is not a p p r o p r i a t e , other l a n duses, such as recreational or a g r i c u l t u r a l , may be u s ed , ifa p p r o p r i a t e . When expo sure s based on r e a s o n a b l e f u t u r e land useare used to e s t imate risk, the NCP p r e a m b l e s ta t e s that the ROD"should include a qua l i t a t i v e assessment of the l i k e l i h o o d thatthe assumed f u t u r e land use w i l l occur" (55 F e d . Reg. at 8 7 1 0 } .



U n a c c e p t a b l e env ironmenta l r i sk s a l s o nay prcr .p t r e m e d i a lac t i on and aay occur where there is r.o s i g n i f i c a n t r i s k to hur.ar.h e a l t h . T h r e a t s o r p o t e n t i a l t h r e a t s t o s e n s i t i v e h a b i t a t s , sucr.as w e t l a n d s , and c r i t i ca l h a b i t a t s of- s p e c i e s p r o t e c t e d under t.-.eEndangered S p e c i e s A c t a r e e s p e c i a l l y i m p o r t a n t ' t o c o n s i d e r whend e t e r m i n i n g whe ther to take an a c t i on under CZRCLA S e c t i o n 104 cr106. Ambient W a t e r Q u a l i t y c r i t e r ia f o r aquatic organi s e s a r ec h e m i c a l - s p e c i f i c s t a n d a r d s that w i l l g e n e r a l l y b e c o n s i d e r e dwhen d e t e r m i n i n g whether to take an ac t ion based on theenvironmental risk of r e l ea s e s to s u r f a c e waters .
N O - A C T I O N D E C I S I O N S . . . .

If the b a s e l i n e risk as s e s sment and the c o m p a r i s o n o fexposure concentra t ions t o c h e m i c a l - s p e c i f i c s t a n d a r d s i n d i c a t e sthat there is no u n a c c e p t a b l e risk to human h e a l t h cr theenvironment and that no remedial ac t ion is w a r r a n t e d , then theCERCLA S e c t i o n 121 c l eanup s t andard s f or s e l e c t i o n o f a S u p e r f u r . dremedy, in c lud ing the requirement to meet a p p l i c a b l e or relevantand a p p r o p r i a t e requirements (ARARs), are no t t r i g g e r e d . CZRCLAsection 121 (a) requires o n l y that those r emedia l ac t ions thatare."determined to be necessary ... under s e c t ion 104 or ... 106... be s e l e c t ed in accordance with section 121." If EPAdetermines that an action is necessary, the remedia l act ion mustat tain A R A R s , unless a waiver is invoked. Of course, s i t e s tha tdo not warrant action under CERCLA sec t ions 104 or 106 naywarrant action under another S t a t e or F e d e r a l s t a t u t e , such asRCRA s u b t i t l e D requirements for the a p p r o p r i a t e c l o sure of as o l id waste l a n d f i l l .
The d e c i s i on not to take action at an NPL s i t e under secticr.104 and 106 should a l so be documented in a ROD. The d e c i s i o ndocumenta t ion proce s s should i n c l u d e the p r e p a r a t i o n o f ap r o p o s e d p l a n for p u b l i c comment, ROD and e v e n t u a l l y a c l o s e ou treport and F e d e r a l Register d e l e t i o n notice.

P O I N T O F D E P A R T U R E W H E N A C T I O N W A R R A N T E D
Once remedial action has been de t ermined to be w a r r a n t e d ,the re sul t s of the ba s e l ine risk assessment may be used to n o d i f vpr e l iminary remediat ion g o a l s . T h e s e p r e l i m i n a r y g o a l s are .-d e v e l o p e d at s c o p i n g based on ARARs and the 10 cancer riskpo in t o f departure pursuant: t o N C P sect ion 3 0 0 . 4 3 0 ( e ) ( 2 ) ( i ) .

U S E O F B A S E L I N E R I S K A S S E S S M E N T T O M O D I F Y P R E L I M I N A R Y R E M E D I A T i : :
G O A L S

Remedia t i on g o a l s d e v e l o p e d under C Z R C L A S e c t i o n 1 2 1 a r eg e n e r a l l y m e d i u m - s p e c i f i c chemical c o n c e n t r a t i o n s that w i l l p o s eno u n a c c e p t a b l e threat to human h e a l t h and the environment.Prel iminary r e m e d i a t i o n g o a l s a r e d e v e l o p e d e a r l y i n t h e R I / F Sproce s s based on ARARs and o ther r e a d i l y a v a i l a b l e i n f o r m a t i o n ,



such a s c o n c e n t r a t i o n s a s s o c i a t e d wi th 1 0 ' 6 cancer r i sk o r ahazard quotient equal t o one f or n o n c a r c i n o g e n s c a l c u l a t e d f r c r .EPA t o x i c i t y i n f o r m a t i o n . T h e s e p r e l i m i n a r y g o a l s may b em o d i f i e d based on r e s u l t s o f the b a s e l i n e ri sk a s s e s s m e n t , whicr.c l a r i f i e s exposure p a t h w a y s and may i d e n t i f y s i t u a t i o n s wherecumula t ive risk o f m u l t i p l e c o n t a m i n a n t s o r m u l t i p l e e x p o s u r ep a t h w a y s at the s i t e i n d i c a t e the need for more or l e s s s t r i n g e r -c l e a n u p l e v e l s than those i n i t i a l l y d e v e l o p e d a s p r e l i m i n a r yremediat ion goa l s . In a d d i t i o n to being m o d i f i e d based on thebas e l ine risk a s s e s sment , p r e l i m i n a r y r e m e d i a t i o n g o a l s and thecorr e spond ing c l e a n u p l e v e l s may al so be m o d i f i e d based on thegiven waste management s t r a t e g y s e l e c t e d at the time of remedys e l e c t i o n that is based on the b a l a n c i n g of the nine c r i t e r i aused for remedy s e l e c t i o n (55 F e d . R e g . at 8717 and 8 7 1 8 ) .
EARLY A N D I N T E R I M A C T I O N S

Early o p e r a b l e unit actions ( e . g . , hot spo t removal andt r e a t m e n t ) and interim actions ( e . g . , t emporary s t orage or groundwater p lume c on ta inmen t) may be taken to re spond to an immedia t es i te threat or to take advantage of an o p p o r t u n i t y tos i g n i f i c a n t l y reduce risk quickly (55 F e d . Reg. a t 8 7 0 5 ) . Fore x a m p l e , an interim containment action may be p a r t i c u l a r l y u s e f u learly in the proces s for c o m p l i c a t e d ground water remedialact ions , where concentrations greater than M C L s p r o v i d e a goodind i ca t i on that r emedia t ion of a p o t e n t i a l d r i n k i n g water sourceis necessary; such quick remedial action is i m p o r t a n t to pr even tf u r t h e r spread of the contaminant p l u m e w h i l e a f i n a l groundwater remedy is being d e v e l o p e d .
Early and interim action RODs do not require a c o m p l e t e dba s e l ine risk as se s sment, a l t h o u g h enough i n f o r m a t i o n must bea v a i l a b l e to demons trate the p o t e n t i a l for risk and the need tctake action- Data s u f f i c i e n t to s uppor t the interim act iondeci s ion can be extracted f r o m the ongo ing RI/FS for the s i t e andset out in a f o cu s ed f e a s i b i l i t y s t u d y or other a p p r o p r i a t edocument that inc lude s a short a n a l y s i s of a l i m i t e d number- ofal t ernat ive s (55 F e d . Reg. a t 8 7 0 4 ) . T h e s e d a t a shou ld i n c l u d e asummary of contaminants of concern, c o n c e n t r a t i o n s and r e l evantexposure i n f o r m a t i o n . A d i s c u s s i o n should a c c ompany these d a t ae x p l a i n i n g the need for i m m e d i a t e r emedia l a c t i on based on the . -»•presence o f contamination t h a t , i f l e f t unaddre s s ed in the short-term, either contributes immediat e risk or is l i k e l y tocontribute to increased s i t e risk or d e g r a d a t i o n of theenv ironment /na tura l resources. The ear ly and inter im ac t ion R O C sshould note that some exposure p a t h w a y s at the s i t e may not beaddres s ed by the action.
An interim action ROD e v e n t u a l l y must be f o l l o w e d by asubsequent ROD for that o p e r a b l e unit based on the c o m p l e t eRI/FS, that i n c l u d e s th e b a s e l i n e risk a s s e s s m e n t , in order t odocument long-tern pro t e c t i on of human h e a l t h and the environment



a t that p o r t i o n o f t h e s i t e . T h e i n t e r i m a c t i c n R O D ,s h o u l d d e m o n s t r a t e q u a l i t a t i v e l y ( a n d q u a n t i t a t i v e l y i f c c s s i r l e :that there i s a r i sk or p o t e n t i a l for risk and e x p l a i n how thet e m p o r a r y measures s e l e c t e d w i l l a d d r e s s a p o r z i c n o f t h i s r i s k .
D O C U M E N T A T I O N O F B A S E L I N E R I S K A S S E S S M E N T R E S U L T S I N T H E R O D

The Summary o f S i t e Risks section of the ROD s h o u l d i n c l u d ea .di s cus s ion of the risks a s s o c ia t ed with current and f u t u r e l a n iuse and a t a b l e p r e s e n t i n g the s e risk l e v e l s for each e x p o s u r emedium ( e . g . , direct contact with soil by p o t e n t i a l f u t u r ere s id en t s expo s ed via i n c i d e n t a l soil i n g e s t i o n and dermalc o n t a c t ) . In some s i t u a t i o n s , risks f r o m expo sure via more thanone medium ( e . g . , soil and dr ink ing w a t e r ) w i l l a f f e c - the samep o t e n t i a l l y expo s ed i n d i v i d u a l at the same time. It isa p p r o p r i a t e in these s i t u a t i o n s to combine the r i sks f r o m thed i f f e r e n t media to give an i n d i c a t i o n of t o t a l risk tha t anindividual may be exposed to f r o m a site.
In a d d i t i o n to summarizing the b a s e l i n e risk assessmenti n f o r m a t i o n , the ROD ( e x c e p t no-action R O D s ) shou ld i n c l u d e howremedial a l t e r n a t i v e s w i l l reduce risks by achieving c l e a n u pl eve l s through treatment or by e l i m i n a t i n g expo sure s throughengineering contro l s for each contaminant of concern in eacha p p r o p r i a t e medium.
The C o m p a r a t i v e A n a l y s i s shou ld in c lude a d i s c u s s i o n o f eachof the nine cr i t er ia; cons iderat ion of risk is part of thed i s cu s s i on o f several o f t h e cr i t er ia. The d i s c u s s i o n o f o v e r a l lp r o t e c t i o n of human h e a l t h and the environment s h o u l d i n c l u d e ad i s cu s s i on of how the remedy w i l l e l i m i n a t e , r educ e , or controlrisks i d e n t i f i e d in the b a s e l i n e risk as s e s sment p o s e d througheach p a t h w a y and whether exposure l e v e l s w i l l be reduced toa c c e p t a b l e l e v e l s . For e x a m p l e , i f direct human contact wi thcontaminated soil is i d e n t i f i e d as a s i g n i f i c a n t r i sk at a s i t e ,the ROD ( e x c e p t no-action R O D s ) should i n d i c a t e how the s e l e c t edremedy w i l l e l imina t e or control exposure s to ensure p r o t e c t i o nof human health. The discussion of long-term e f f e c t i v e n e s s andpermanence should i n c l u d e , where a p p r o p r i a t e , an as s e s sment of .the res idual risk f r o m untreated re s idual was te r emain ing at thes i t e . T h e short-term e f f e c t i v e n e s s d i s c u s s i o n s h o u l d addre s s -risks during remedial action to those on-s i t e and nearby.
F i n a l l y , that part of the Dec i s i on Summary in the ROD thatf o c u s e s on the s e l e c t ed remedy s h o u l d show:
o the c h e m i c a l - s p e c i f i c r e m e d i a t i o n l ev e l andc o r r e s p o n d i n g c h e m i c a l - s p e c i f i c risk l e v e l ( s ) t o b eattained at the c o n c l u s i o n of the r e s p o n s e ac t ion andt h e p o i n t s ( o r a r e a ) o f c o m p l i a n c e f o r t h e media b e i n ga d d r e s s e d ; and



o T h e l ead a g e n c y ' s ba s i s f o r t h e r e m e d i a r i c n l e v e l s( e . g . , risk c a l c u l a t i o n , A R A R s ) .
T h e a t t a c h e d t a b l e , " R e m e d i a t i o n L e v e l s a n d C o r r e s p o n d i n g R i s k s , "p r o v i d e s a direct means o f d i s p l a y i n g t h i s i n f o r m a t i o n f o r h e a l t r .risks a n d , where a p p r o p r i a t e , environmenta l p r o t e c t i o n ( T a b l e 1 ) .The t a b l e should b e c o m p l e t e d f o r a l l media f o r which th e RODse lec t s f i n a l c l e a n u p l e v e l s . The t a b l e s h ou ld serve as asummary of text in the s e l e c t ed remedy s ec t ion of the RODDecis ion Summary. F o r interim action R O D S , o n l y q u a l i t a t i v es ta t ement s may be p o s s i b l e .

A d d i t i o n a l gu idance on the ba s e l in e risk a s s e s sment and itsrole in remedy s e l e c t i o n i s a v a i l a b l e f r o m several sources. Forguidance on the b a s e l i n e risk assessment contac t:
David Bennet t , C h i e fT o x i c s I n t e g r a t i o n Branch ( O S - 2 3 0 )H a z a r d o u s S i t e E v a l u a t i o n Divi s ionO f f i c e o f Emergency and Remedial Respons ephone: ( F T S ) o r ( 2 0 2 ) 475-9486.

For a d d i t i o n a l guidance on the in t e rac t i on of the b a s e l i n e riskassessment and S u p e r f u n d remedy s e l e c t i o n , contact:
David C o o p e rRemedial Opera t i on s and Guidanc e Branch ( O S - 2 2 0 W )H a z a r d o u s S i t e Contro l Divi s ionO f f i c e o f Emergency and Remedial Respons ephone: ( F T S ) 398-8361(commercial phone: ( 7 0 3 ) 3 0 8 - 8 3 6 1 )

For guidance on e n f o r c e m e n t - l e a d s i t e s c on tac t:
S t e p h e n E l l sG u i d a n c e and Eva lua t i on Branch ( O S - 5 1 0 )CERCLA Enforc ement Divis ionO f f i c e o f W a s t e Programs E n f o r c e m e n tphone: ( F T S ) o r ( 2 0 2 ) 475-9803.

NOTICE: The p o l i c i e s se t out in thi s memorandum are in t endeds o l e l y as guidance. T h e y are not i n t e n d e d , nor can they berelied u p o n , to create any r i g h t s e n f o r c e a b l e by any p a r t y inl i t i g a t i o n with t h e U n i t e d S t a t e s . E P A o f f i c i a l s m a y d e c i d e . t of o l l o w the guidance p r o v i d e d in this memorandum, or to act atvariance with the gu idance , based on an a n a l y s i s of s p e c i f i c s i t ecircumstances. Remedy s e l e c t i o n d e c i s i on s are made and j u s t i f i e don a c a s e - s p e c i f i c basis. The A g e n c y a l s o reserves the r i g h t t:change this guidance at any time without p u b l i c notice.



TABLE 1Remediation Goals and Corresponding Risks *

Final Remediation L e v e l s ' *
Medium
S O I L

C H O U N D
W A T E R

S E D I M E N T

„. . . RemediationChemical Level*
ABC

DCFG

Q

%Msl&

2.0 p p i n1 7 - O p p i n5.0 p p n i

0.1 p p i n4.0 p p i u7.0 p p i n15.0 p p i n
i-

100.0 ppm

mmmmxmtm&

Point ofCompliance'
A J I f a c i l i t ygrounds

W a s t eManagementU n i tBoundary

Downstreamfrom point A
mvmmmusmm

Basisof Goal
111RiskG W R I s k

RiskM C I .M C L GM C L

EcologicalE f f e c t s
MfflMMiMm

Corresponding Risk Lerel s 0

C h e m i c a l - S p e c i f i c
Cancer

N / AI . O x l O 5

N / A

1.0 x 10 5

1.0x10 5

N / A6.0 x 10 6

N / A

•H5B^Bggg|gi^^j|gjggpppp|^lia

R M B R I a k 4

Non-Cancer
0.5N / AN / A

N / AN / A0.20.09

N / A

I1
;;<' • j '

s'i
3s' ; •1

j J

iUDjf i |

a. l>rr|»are summary sheets for selected remedy.
li. Final Remediation Levels art based on pre l iminary remediation goalsdeveloped I n ( l i e F e a s i b i l i t y S t u d y ( F S ) ( K l / F S Guidance 4.2.1) a s modi f i edthrough the nine cr i t er ia evaluation and engineering design. In the process ofachieving remediation levels for each chemical, some chemicals will bereduced lo concentrat ions below U i e l r remediat ion levels.
c. Chemica l s p c r l l l c risk* correspond lo associated r e m e < l l a l l o n levels. Risksdo not cons ider c l l r r l s of exposures lo other chemicals or media. Ifa i i | i i o p i l a t e . r i sks may be minimal to c a l c u l a t e media s p e c i f i c risks.S h o t I In m r l l r r l l v m c s s In not considered.

d. Canter risks arc measured as I n d i v i d u a l lncremeiil . i l l i f e t i m e : MOM canc e l ,as Hazard Quot i ent s . |
e. Bases for values should be explained In the earl ier Record Of Decision
(ROD) table.
f. Banes for location and method for de t ermining j i l l a l n n i e n l (e.g.. maxlmuivalue detected over area XYZ) should l>e exp la ined In (he d e s c r i p t i o n o f Il ir
selected remedy.
N / A - N o t a p p l i c a b l e I



V A S Q U E Z BLVD. AND 1-70 SITE
Risk Management Object ives

Genera]
1. Ensure the protection of human health and the environment from contaminants associated

with current and former smelters located in the vicinity of the site.
2. Assure that all evaluations and all decisions are s c i en t i f i ca l ly sound and are based on the

best available s c ient i f i c information.
3. Assure that state-of-the-art QA/QC and methods are used for all activities related to the

site investigation, the risk assessment, and any appropriate remedial actions.
4. Assure decisions and processes are consistent with:

EPA regulations, guidance, and pol icy, including environmental justice. EPA will
document their s p e c i f i c e f f o r t s to treat this site as an environmental justice site.

• S t a t e regulations, guidance, and policy.
Local regulations, guidance, and policy.

5. Assure that ATSDR is f o l l y involved throughout the process. Assure agreement between
ATSDR, EPA, and CDPHE on risk assessment methods, to the greatest extent possible.

Remedial Investigation Objectives
Collect s u f f i c i e n t information and data to proper ly characterize the nature and extent of smelter-
related contamination at residential and commercial properties at the she.
Human H e a l t h Risk Assessment Objectives
Provide area residents with information on t h e ' p o t e n t i a l adverse e f f e c t s (both cancer and non-
cancer) of excess exposure to arsenic, cadmium, lead and zinc. This information should be
written in language understandable by average citizens, and should be available in both Engl i sh
and Spanish.
I d e n t i f y locations within the she boundaries that have concentrations of arsenic, cadmium, lead,
or zinc in soil or related media which result in predicted doses to p e o p l e that exceed the most
appropriate criterion for protection against non-cancer health e f f e c t s . Relevant criteria for non-
cancer e f f e c t s include EPA's Reference Dose (RfD) and Reference Concentration (RfC) values,
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and ATSDR's Minimal Risk Levels (MRLs) 2 .
Clean up all proper ty (inside and ou t s id e) to meet ATSDR's minimal risk levels (MRLs) for
arsenic, cadmium, lead, and zinc3.
Estimate the cumulative cancer risk to area residents from cadmium, arsenic, lead, and zinc in
site soils and related media. I d e n t i f y locations that are predicted to fall whhin or exceed EPA's
reference range for excess cancer risk. This reference range is from one in a million ( I E - 0 6 ) to
one in ten thousand (IE-04).
Collec t data to he lp determine if predicted exposures and risks to exposed populat ions (residents,
visitors, workers) are accurate and realistic. This could include a variety of studies such as:

Biomonitoring for exposure to lead and arsenic
Epidemiological studies to evaluate whether the incidence of any adverse e f f e c t s
expected to be associated with exposure to she-related chemicals (e.g., cancer,
developmental e f f e c t s , asthma, kidney disease) is higher in the study area than in
other comparable areas. ( N o t e : such studies would be the responsibili ty of
A T S D R ) .
Stud i e s on the chemical and physical nature of the contaminants, and the rate and
extent of the absorption by humans.

Evaluate soil exposure pathways, including both indoors and outdoors, and both direct and
indirect routes. Pathways to consider include:

Pets bringing in dirt f rom outside (there is a large percentage of pet s in the area)
• Direct contact with soil in crawl spaces

Dust f rom the crawl space being re-circulated through the heating system
• Inhalation of dust from t r a f f i c
• Exposures of children (going bare foo t , direct contact with soil, etc) in empty lots,

along railroad tracks, unpaved alleys, old buildings, yards, etc.; collect
information from area residents to i d e n t i f y places where children p lay

• Lots and dirt roads owned by Union Paci f i c Railroad
• Ingest ion of home-grown produce grown in contaminated soil (98% of residents

in Clayton and Cole have gardens or frui t trees; 30-40% in Swansea/Elyria)
Potential exposures near the Old Finance Center at 38* and York; there is a lot of

2 Note: for arsenic and zinc, ATSDR oral MRL values and EPA oral RfD values are the same. For
cadmium, the values are very similar For lead, EPA has not established an oral RfD and ATSDR has notestablished an oral MRL.

3 This objective is included at the request of a community representative. EPA notes that the final
selection of an appropriate clean up level is made when a remedy is selected based on the criteria established in theNational Contingency Plan.

2
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illness in that area
• Construction she by the Coliseum (near site of old Omaha-Grant S m e l t e r ) ; may be

turning over contaminated dirt. There is a lot of construction in the area which
tends to bring contamination f rom below the surface to the surface

• Potential exposure to commercial/industrial workers, uti l i ty workers, etc., who
would have direct and extensive contact with soils through excavation activities.

Determine if groundwater and surface water meets app l i cab l e standards.
Assure protection of sensitive groups (children, seniors). This includes children in daycare
centers and children staying with extended families.
Consider and characterize cumulative risks f rom E . J . sources (e.g., mobile sources, current
industry, night-time odors)

Ecological Risk Assessment Objectives
Assure sustainable ecology in aquatic and riparian systems on site. Determine the presence or
absence of sensitive ecological systems. A riparian zone is d e f in ed as an area of visible
vegetation or physical characteristics re f l ec t ive of permanent water influence. Lakeshores and
streambanks are typical riparian areas.
Remedial Action Considerations
Break any soil exposure pathways that pose unacceptable risk
Prevent usage of contaminated groundwater, and remediate, to the extent f eas ib l e , groundwater
that is above appropriate guidelines or standards.
Perform investigations and risk assessments prior to changes in zoning or permitting new
industry. (Note: Such requirements would likely be the re spons ib i l i ty of local authorities, not
EPA.)
Clean up activities will minimize potential for re-contamination. All non-residential proper ty
(including alleys and street and road construction or t r a f f i c dust) that contain unacceptable levels
of contamination will be cleaned such that no adverse health e f f e c t s occur as a result of the
cleanup.
Work toward f u l l understanding of and agreement on the Fea s i b i l i ty S t u d y , by assuring that it
meets all of our needs.
Identify individuals who may need health intervention associated with exposure to environmental
contaminants (prior to, during, and af t er clean up). (Note: This may be the responsibi l i ty of
A T S D R . )
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For any chemicals that are left in place f o l l o w i n g the complet ion of the RI/FS and remedial
action, ensure that adequate protective and enforceable institutional controls are in place, as
appropriate .
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Figure 2.2.9 Conceptual S i t e Model
Conceptual S i t e Model - Potent ia l H u m a n Exposure Pathwaysat Vasquez Blvd./l-70 S i t e (Revision 1)

C O N T A M I N A N TS O U R C E RELEASEM E C H A N I S M C O N T A M I N A T E D M E D I A E X P O S U R EA N D T R A N S P O R T P A T H W A Y S ROUTE

Other"

E X P O S E DP O P U L A T I O N
Resident Worker

a Pathway Is not comple te
> Pathway Is complete , but minor;qualitative evaluation
> Pathway h complete and could bes i gn i f i can t ; quantitative evaluation

* "On-Facll l ty" exposure Is only at the former Omaha-Qrant and Argo sites.
•- Other sources may be historical smelters, other active smelters & arsenical pes t ic ides .
b. The work group win re f ine the l i s t of exposed p o p u l a t i o n s as the risk assessment proceeds andas addi t i onal s i t e - s p e c i f i c data are obtained.



V A S Q U E Z BOULEVARD/ I N T E R S T A T E 7 0 S I T E
O F F - F A C I L I T Y S O I L S B A S E L I N E R I S K A S S E S S M E N T

EXPOSURE P A T H W A Y S

Exposure Pathways for residents

Eating home-grown vegetables from gardens
Ingest ing soil

v>-Ingest ing indoor dust
Inhaling re-suspended indoor dust (screening level calculation)
Inhaling outdoor air part iculate s f rom yard soils re-suspended into the air (screening level
calculation)

Exposure Pathways for workers

Inges t ing soil
Inges t ing indoor dust
Inhaling re-suspended indoor dust (screening level calculation)
Inhaling outdoor air part i culate s from soils re-suspended into the air (screening level calculation)



Preliminary Unvalidated Data - DO NOT CITE OR QUOTE
Dis tr i bu t i on of Arsenic Levels at Resident ial Propert i e s

3000 A l l S a m p l e Resul t s

Arsenic Concentration in Yard Soil (ppm)

Results at Each Proper ty

Mean Arsenic Concentration in Yard Soil (ppm)

Results at Each Proper ty

95% UCL of Arsenic Concentration in Yard Soil (ppm)
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Preliminary Unvalidated Data - DO NOT CITE OR QUOTE
D i s t r i b u t i o n of Lead Leve l s at Res id en t ia l Proper t i e s

A l l S a m p l e Resul t s

Lead Concentrat ion in Yard Soil (ppm)

600 Resul t s at Each Proper ty
N = 1300

oo
otO 3 oo§ooo

ooo
6oOJ

ooo

Mean Lead Concentrat ion in Yard Soil (ppm)

H i s t o g r a m s . x l s



1.3 S t u d y Objec t ive s
USEPA's overall ob j e c t ive is to collect s u f f i c i e n t data to adequately characterize the nature and
extent of soil contamination at this site, and to support reliable risk assessment calculations and
risk management decisions at the she regarding the need to remediate residential soil. Phase in
comprises a set of f i e l d activities that s p e c i f i c a l l y targets four data gaps associated with exposure
of residents to contaminated soil:
1. Location of Residences with Contaminated Soi l
Because of the apparent lack of spatial pattern in the location of contaminated residences, a yard-
by-yard sampling e f f o r t is required to locate and i d e n t i f y all propertie s with elevated levels of
arsenic and lead. Thus, the principal s tudy object ive of this projec t is:

Collect sufficient soil data from each residential property within the site boundaries to
support reliable exposure and risk calculations at each property, including an
evaluation of both short-term and long-term risks.

2. Relation Between Contaminant Levels .in Residential Yard Soil and Indoor Dust
Contaminants in outdoor soil are able to enter homes through airborne and direct transport
pathways, and can contribute to contamination of indoor dust on f l o o r s , tables, counter tops , etc.
Data collected to date suggest that indoor dust contamination at residences may not be extensive
at this site (ISSI 1999b), but the data are too limited to draw f irm conclusions regarding the
importance of the soil-to-dust contaminant transport. Consequently, the object ive of this
component of the Phase m projec t is to:

Collect sufficient numbers of paired soil-dust samples to reliably quantify the average
relationship between outdoor yard soil contamination and indoor dust contamination
in area residences.

3. Characterization of Soil in Alleyways
Unpaved alleyways exist at some locations in the study area. If the soil in these alleyways is
contaminated with arsenic and/or lead, this could be a source of concern for nearby residents.
Currently, no data exist on contaminant levels in alleyways within the s tudy area. There fore , the
objec t ive of this part of the Phase HI program is to:

Collect sufficient samples from selected unpaved alleyways to determine whether levels
of arsenic and/or lead in alleyway soil are likely to be of potential health concern to
area residents, and if so, to provide initial information that will help determine the
likely source and spatial pattern of alleyway contamination.



4. Characterization of Soil at Schoo l s and Parks
Area children are l ike ly to be exposed not only at their residences but also at neighborhood
schools and parks. Available data (UOS 1998a, 1998b) suggest that contamination at these
locations is not of concern, but not all locations have been sampled . There f or e , the objec t ive of
this component of the Phase HI pro j e c t is to:

Collect sufficient samples of surface soil from un-tested schools and parks to support
reliable exposure and risk calculations at each location, including an evaluation of
both short-term and long-term risks.



F i g u r e 3-2 Proposed Grid S a m p l i n g Design for Res ident ia l S u r f a c e S o i l
S t e p V .

T r e e / S h r u b Garden Driveway



S t e p 2:

T r e e / S h r u b
Garden

Driveway

S a m p l i n g
Locations

Sub Area1
2
3
4
5 T o t a l :

No. of G r i d s
42
112
70
104
210
538 T o t a l :

No. of F l a g s
2
6
4
6
12
30

Divide by 30: 17.93



V A S Q U E Z B O U L E V A R D / I N T E R S T A T E 7 0 S I T E
P L A N N E D E V A L U A T I O N O F S O I L S A M P L I N G R E S U L T S

Chemica l T e s t Resu l t Deci s i on
Arsenic T h r e e - S t e p T e s t

Tes t I
(chroni c)

95% UCL <; RBCC95% UCL > RBCC

A c c e p t a b l e
P o t e n t i a l l y u n a c c e p t a b l e

Test I I
( subchron i c)

M T C V SCC m i l x > M T C V S C

A c c e p t a b l e
P o t e n t i a l l y u n a c c e p t a b l e

T e s t I I I
(acute)

M T C V
C m a x > M T C V a

A c c e p t a b l e
P o t e n t i a l l y u n a c c e p t a b l e

Lead Mean <, RBCP bMean > RBCP b

A c c e p t a b l e
P o t e n t i a l l y unac c ep tab l e

RBCC - RBC for chronic exposure
Cmw - M a x i m u m concentration at a s i n g l e p r o p e r t y in a c o m p o s i t e of size 10
M T C V $ C - M i n i m u m T h e o r e t i c a l C o m p o s i t e V a l u e f o r subchronic exposure
M T C V , - M i n i m u m T h e o r e t i c a l C o m p o s i t e V a l u e f o r acute expo sure
RBCPb - s i t e - s p e c i f i c RBC for lead



Reasonable Maximum Exposure The Reasonable maximum exposure or RME is the
highest exposure that is reasonably expected to occur at a site. EPA regulations require that the
RME exposure be considered in S u p e r f i m d risk assessments. The intent of the RME is to
estimate a conservative exposure case that is still within the range of po s s i b l e exposures. In
practice the RME is estimated by using a combination of upper-bound estimates for some
exposure parameters and average estimates for some exposure parameters.

Average or "Central Tendency" Exposure EPA de f in e s the average exposure as
either the arithmetic mean or the median exposure * In practice, the average exposure is estimated
by using average values for all the exposure parameters.

It is EPA's p o l i c y to present information on risks associated with both the RME and the central
tendency exposure in all risk assessments. One purpose of presenting both of these risk estimates
is to i l lus trate the uncertainty in the risk calculations.



W S U R E P A R A M E T E R S FOR EVALUATION OF E X P O S U R E TO SOIL AND
P U S T I N T H E R E S I D E N T I A L S C E N A R I O .

V A S O U E Z BOULEVARD/ I N T E R S T A T E 7 0 S I T E

The total daily intake (DI) of each chemical of concern is the sum of the daily intake associated
with exposure to soil and the dai ly intake associated with exposure to dust.
The basic equation for determining the daily intake of each chemical of concern is:
Total Daily Intake = (Daily Intake associated with soil) + (Daily Intake associated with du s t)
T h i s equation is represented by using the f o l l o w i n g symbols:

r
DI(total) = Dl(so i l) + D I ( d u s t )
Consider the two parts of this equation separately. The Dl(so i l) is calculated using the f o l l o w i n g
standard exposure equation:
D l ( s o i l ) = {(Concentrat ion of the chemical in soil) x (the amount of soil ingested per day) x

(the frequency of exposure) x ( t h e duration of e xpo sure)}
{(body weight) x (averaging time)}

EPA considers childhood exposure and adult exposure separately since soil ingestion rates are
d i f f e r e n t for children and adults. The calculation of total daily intake takes into account both
childhood and adult exposures averaged over the time period considered in the risk assessment.
For a cancer risk assessment, the averaging time is a l i f e t ime. For a non-cancer risk assessment,
the averaging time is equal to the duration of exposure.
The D l ( d u s t ) is calculated using the same equation except that it is necessary to estimate the
frac t ion of the soil ingested each day that is dust. T h i s can be represented by the f o l l o w i n g
equation:
T o t a l Daily Inges t ion = Daily Ingest ion of Yard Soil + Daily Ingest ion of Dust
Daily Ingest ion of Dust = T o t a l Daily Rate x (fract ion of total that is dust)
EPA estimates that 45% of the total ingestion rate of soil is ingestion of yard soil. There for e , the
remaining percentage, 55%, of the total ingestion rate of soil is ingestion of dust.



The concentration of the chemical of concern in dust is estimated f rom the concentration of the
chemical of concern in soil using the f o l l o w i n g equation established using site s p e c i f i c data:
concentration in dust = (background concentration in du s t) +{ (increase in dust per unit in

soil)(concentration in soi l)}

The D l ( d u s t ) is calculated using the f o l l o w i n g standard exposure equation:
D l ( d u s t ) = { (Concentration of the chemical in dust) x (the amount of dust ingested per day) x

(the frequency of exposure) x ( t h e duration of exposure) }
{(body weight) x (averaging time)}

The sp e c i f i c estimates of exposure that EPA propose s to use for the soil ingestion pathway in the
residential exposure scenario at the V B / I 7 0 S i t e are summarized in T a b l e 1 below. These values
will be used in the equations for Dl(so i l) and Dl(dus t) to arrive at an estimate of the total daily
intake of arsenic at the VB/I-70 S i t e for both the average exposure and the reasonable maximum
exposure (RME).
T a b l e 1 l i s t s values for both an average exposure condition and a "reasonable maximum exposure
(RME)" condition. The RME is the highest exposure that is reasonably expected to occur at a
site. EPA regulations require that the RME exposure be considered in S u p e r f u n d risk
assessments. The intent of the RME is to estimate a conservative exposure case that is still within
the range of pos s ib le exposures. In practice the RME is estimated by using a combination of
upper-bound estimates for some exposure parameters and average estimates for some exposure
parameters.



T a b l e 1
Propo s ed Exposure Parameters for the S o i l I n g e s t i o n Pathway

Vasquez B o u l e v a r d / I n t e r s t a t e 70 S i t e
P A R A M E T E R

amount of soil
ingested per day
fract ion of total
ingestion that is
soil
frequency of
exposure
duration of
exposure
body weight

averaging time

background
concentration of
dust
increase in dust
per unit in soil

C H I L D
(Average)

100 milligrams

45%

350 days peryear
2 years

15 kilograms or
331bs
2 years (non-
cancer risks)
70 years (cancer
risks)
to be based on
site s p e c i f i c data
( d e f a u l t = 0)
to be based on
site spe c i f i c data
(de fau l t = 0.8)

C H I L D(Reasonable
Maximum
Exposure)
200 milligrams

45%
r

350 days per
year
6 years

15 kilograms or
331bs
6 years (non-
cancer risks)
70 years (cancer
risks)
to be based on
site s p e c i f i c data
( d e f a u l t = 0)
to be based on
site s p e c i f i c data(de fau l t = 0.8)

ADULT
(Average)

50 milligrams

45%

350 days per
year
7 years

70 kilograms or
154 Ibs
7 years (non-
cancer risks)
70 years (cancer
risks)
to be based on
site s p e c i f i c data
( d e f a u l t = 0)
to be based on
site s p e c i f i c data
( d e f a u l t = 0.8)

ADULT
(Reasonable
Maximum
Exposure)
100 milligrams

45%

350 days per
year
24 years

70 kilograms or
154 Ibs
24 years (non-
cancer risks)
70 years (cancer
risks)
to be based on
site s p e c i f i c data
( d e f a u l t = 0)
to be based on
site s p e c i f i c data
(de fau l t = 0.8)

Q U E S T I O N S F O R R E V I E W E R S :
1. Do the estimates of the number of days per year residents spend at their homes ref lec t your
community? Do p e o p l e spend more or less time at home? Do they go on more extend vacations
or work out of town for long periods of time?
2. Do the estimates of the number of years p e o p l e live at one residence ref lec t your community?



PROPOSED A P P R O A C H F O R E V A L U A T I N G I N T A K E
FROM H O M E - G R O W N GARDEN V E G E T A B L E S

Two basic approaches are avai lab le for assessing exposure f rom the data that wi l l be c o l l e c t e d : vegetable-by-
vegetable , and by vegetable class. Both approaches wi l l be considered for use.
Method 1: V e g e t a b l e - S p e c i f i c C a l c u l a t i o n s

01; = Q • [cIRi • E F / 3 6 5 • cED/AT + alR; • E F / 3 6 5 -aED/AT]- F
where:

DI; = Average da i ly intake of chemical from ingestion of home grown garden vegetable type "i" ( m g / k g - d a y )
Cj = Concentration of arsenic in vegetable type "i" ( m g / k g ww)
IRj = Intake rate of vegetable type "i" (kg ww per kg bw per day) by the chi ld (c) or the adult (a)
F = Fraction of total intake that is from the home garden
EF = Exposure frequency (days /yr)
ED = Exposure duration (years) while a child (c) or adult (a)
AT = Averaging time (years)

Non-vege tab l e s p e c i f i c input parameters for both the average and RME indiv idual are l i s t ed in T a b l e 1. T a b l e 2 l i s t s
average and RME vege table- spec i f i c intake rates.
Method 2: By Vege tab l e Class

Dli = C; • [cIR^ • E F / 3 6 5 • cED/AT + alR^ • E F / 3 6 5 -aED/ATJ
where:

DI;
 = Average d a i l y intake of chemical from ingestion of home grown garden class "i" ( m g / k g - d a y )

Q = Concentration of arsenic in vegetable class "i" ( m g / k g ww)
ERj = Intake rate ofhomegrown vegetable class "i" (kg ww per kg bw per day) by the child (c) or

the adult (a)
EF = Exposure frequency ( d a y s / y r )
ED = Exposure duration (years) while a child (c) or adult (a)
AT = Averaging time (years)

Three vegetable classes will be used:
Exposed vegetables
Protected vegetables
Root vegetables • *'

T a b l e 2 i d e n t i f i e s which vegetables are grouped in each class, and T a b l e 3 shows the average and RME intake rates
for each class.



D R A F T T a b l e 1
Summary o f Exposure A s s u m p t i o n s f o r I n g e s t i o n o f Garden V e g e t a b l e s

Exposure A s s u m p t i o n s
Exposure FrequencyExposure Duration as C h i l dExposure Duration as Adult
Averag ing Time , Cancer
Averag ing T i m e , NoncancerRelative Bioava i lab i l i ty

U n i t s
d a y / y ryryryryr

Resident ia l Receptor
Average V a l u e Source

350
2
7

70
9
1

[ 2 ]
[ 1 ]
[ 1 ]
[ 2 ]

M , a , b ]
13]

RME V a l u e Source
350

6
24
70
30
1

[ 2 ]
[ 2 ]
[ 2 ]
[ 2 ]
[ 2 ]
[ 3 ]

Notes:[a] Recommended value based on T a b l e 1-2. ?

[b] Average p o p u l a t i o n mob i l i ty of 9 years, is d i v i d e d into 2 years as a ch i ld and 7 years as an adul t .
References:[ 1 ] U . S . Environmental Protection Agency. 1997. Exposure Factor s H a n d b o o k , V o l u m e I , O f f i c e o f Research a n d
Deve lopment , W a s h i n g t o n , D.C. E P A / 6 0 0 / P - 9 5 / 0 0 2 F a . August[ 2 ] U . S . Environmental Protection Agency. 1991. H u m a n H e a l t h Evaluat ion M a n u a l , S u p p l e m e n t a l Guidance: S t a n d a r d
D e f a u l t Exposure Factors. O S W E R Directive 9285.6-03. March.[3] In the absence of s i t e - sp e c i f i c toxici ty i n f o r m a t i o n , a relative b i o a v a i l a b i l i t y fa c t or of 1.0 was assumed. T h i s a s sumpt ion
is conservative, as a relative b i o a v a i l a b i l i t y f a c t o r cannot exceed 1.0.

vegtable s .x l s: T a b l e 1 , 1 2 / 7 / 9 9 Page 1 of 3



Poor Q u a l i t y S o u r c eDocumen t
T h e f o l l o w i n g d o c u m e n ti m a g e s have beens canned f r o m th e besta v a i l a b l e source copy.

To view the a c tua l hard c o p y ,contact t h e S u p e r f u n d Record sC e n t e r at (303) 312-6473 .



D R A F T T a b l e 2
S u m m a r y o f V e g e t a b l e - S p e c i f i c I n g e s t i o n Rates

I n g e s t i o n Rate (g ww/kg-day) [1]
S c e n a r i o [ b ]H o m e g r o w n

V e g e t a b l e
Average S c e n a r i o [a]V e g e t a b l e

Cla s s
Beet
BroccoliCabbage
Carrot

LettuceOnions
Peas

exposedrootprotected
exposed

Notes:S h a d e d values indi ca t e that v e g e t a b l e - s p e c i f i c inge s t i on rates are not a v a i l a b l e and that vege tab l e intakes are
based on a average intake for all other v ege tab l e s in the same class (e.g., e xpo s ed , pro t e c t ed , and root).
[a] Average scenario is based on 50th percent i l e inge s t ion rates.[b] RME scenario is based on 95th perc ent i l e inge s t ion rates.[c] Child ing e s t i on rate is based on a time-weighted average for a 1-5 year o ld .
[d] Adult inge s t i on rate is based on a time-weighted average for a 6-69 year o ld .
ww = wet weight
Reference:[ 1 ] U . S . Environmental Protection Agency. 1997. Exposure F a c t o r s H a n d b o o k . Volumes I ,
Research and D e v e l o p m e n t , W a s h i n g t o n , D.C. E P A / 6 0 0 / P - 9 5 / 0 0 2 F a . A u g u s t .

O f f i c e o f

v e g t a b l e s . x l s : T a b l e 2 , 1 2 / 7 / 9 9 Page 1 of 1



D R A F T T a b l e 3Summary of Homegrown V e g e t a b l e I n t a k e Value s by Cla s s

V e g e t a b l e Clas s I n t a k e
Consumer only intake of homegrown exposed vegetables (age 1-5)
Consumer only intake of homegrown exposed vegetables (age 6-69)
Consumer only intake of homegrown protected vegetable s (age 1-5)
Consumer only intake of homegrown protected vegetables (age 6-69)
Consumer only intake of homegrown root vegetables (age 1-5)
Consumer only intake of homegrown root vegetables (age 6-69)

units
g ww/kg-day
g ww/kg-day
g ww/kg-day
g ww/kg-day
g ww/kg-day
g ww/kg-day

T i m e - W e i g h t e d Value s
50th Percent i l e

1.45
0.78
1.40
0.59
0.65
0.61

95th Percent i l e
8.53
4.47
6.83
2.78
7.00
3.57

Source
E F H . T a b l e 13-63
E F H , T a b l e 13-63
E F H , T a b l e 13-64
E F H , T a b l e 13-64
E F H , T a b l e 13-65
E F H , T a b l e 13-65

Notes:Exposed vegetables are those that are grown above ground and are l i k e l y to be contaminated by p o l l u t a n t s d epo s i t ed on surface s that area eaten.
Examples: beans, cauli f lower, chard, collard greens, rhubarb, tomat i l l o , turnip greens, zucchini, tomatoes, asparagus, lettuce, celery, cucumbers, e g g p l a n t , broccoli,
p e p p e r s , squash, cabbage, etc. (EFH, p. 13-3;p. 13A-14 through 13A-17)
Protected vegetables are those that have outer protective coatings that are t y p i c a l l y removed be fore consumption.
Exampl e s : p u m p k i n , winter squash, lima beans, peas, corn, soy beans, etc. (EFH, p. 13-3;p. 13A-14 through 13A^J7)
Root vegetables are those that are grown below groundExample s: po tatoe s , sweetpotatoes , carrots, onions, garl i c , beets, t u r n i p s , horseradish, radishes, rutabagas, p a r s n i p s , g inger root, etc.) (EFH, p. 13-3;p. 13A-14
through 13A-17).
ww = wet weight
Reference:
EFH = U . S . Environmental Protection Agency (USEPA). 1997. Exposure Factor s H a n d b o o k . Off i ce o f Research and Deve l opment , W a s h i n g t o n , D.C. E P A / 6 0 0 / P -9 5 / 0 0 2 F a . Augus t .

veg tab l e s . x l s : T a b l e s , 1 2 / 7 / 9 9 Page 3 of 3



VB/1-70 V e g e t a b l e list

Broccoli -1
Onions - 4
P e p p e r s • 3
E g g p l a n t -1
Carrot - 4
Cabbage - 5
Squash - 4
Chard - 4
Tomato -12
Rhubarb -1
Col lard Greens -11
Peas -1
Celery -1
Turnip -1
Zucchini -1
Cucumber - 3
T u r n i p -1
Caul i f l ower - 1
Beet - 3
Lettuce - 2
Garlic -1
T o m a t i l l o - 4
Beans -1
T u r n i p Greens -1
Rutabaga -1
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